As many young adolescents are still in school, they should be able to be targeted through school-based sexual and reproductive health programs and interventions. 
Since the 1994 International Conference on Population and Development, the protection of adolescents' sexual and reproductive health has been a social and policy priority for many governments and nongovernmental organizations in Sub-Saharan Africa. Addressing the sexual and reproductive health challenges faced by adolescents in the region is critical, given the high number of new HIV infections among young people and the large contribution adolescent childbearing makes to the high levels of fertility observed in many Sub-Saharan African countries. 1 In fact, improved sexual and reproductive health among adolescents is likely to raise women's status and reduce poverty among families.
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In Sub-Saharan Africa, the onset of sexual activity typically occurs by age 20 and often earlier.
3 Sexual debut exposes young adolescents to myriad negative sexual and reproductive health outcomes. Adolescents who initiate sex at young ages are more likely than those who do not to have multiple and concurrent partners, engage in unprotected sexual intercourse and acquire STIs, including HIV. 4, 5 Early sexual intercourse also increases the risk of unwanted pregnancies, which are associated with poor health outcomes for both mother and child. 6, 7 Young people often terminate unwanted pregnancies through clandestine induced abortions, which can lead to maternal complications, including death. 8 Also, children born to adolescent mothers are more likely than those born to older women to be underweight and premature, and to die during their first month. 9, 10 Further evidence associates early unintended pregnancy with poor educational and employment opportunities. 5, 9 Therefore, there is a need to better improve the understanding of the various social, psychosocial and behavioral factors associated with sexual activity among young adolescents in various settings in SubSaharan Africa, to inform the design of appropriate sexual and reproductive health programs and interventions.
Although there is abundant data on the sexual and reproductive behaviors of older adolescents and young adults (aged [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] in Sub-Saharan Africa, little is known about younger adolescents (12-16 years) . Yet, it is now widely recognized that it is necessary to target adolescents before they engage in sexual activity, to understand and address their sexual and reproductive health needs.
11 Recent evidence from four countries in Sub-Saharan Africa suggests that a significant minority of young people aged 12-14 are already sexually active. 12, 13 In addition, a sizeable proportion of young people become sexually mature between the ages of 12 and 16, when females typically have their first menstruation, and males experience pubertal physical changes.
that it can be qualified as problem behavior. Therefore, the framework is relevant to the study of sexual debut among adolescents aged 12-16 living in Nairobi's informal settlements.
We hypothesize sexual debut to be associated with family composition and characteristics, personal characteristics, school attendance and participation in social groups among both young men and young women. In terms of family characteristics, we expect absence of parental figures, low family supervision, marital breakdown and violence, and sibling risk behavior to be risk factors for early sexual debut. Among personal traits, non-Muslim religion, low religiosity, low personal aspirations for schooling and employment, and self-reported delinquent behavior (e.g., fighting and stealing) will likely be positively associated with sexual debut as well. We hypothesize that nonattendance at school and low social participation will be risk factors for males and females, and that high self-esteem will be a risk factor for males, but not females, because of enhanced confidence in seeking sexual partners.
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METHODS
Setting
This study was conducted in two informal settlements, or slums, in Nairobi: Korogocho and Viwandani. Overall, an estimated 60-70% of the population in Nairobi live in slums or slumlike conditions, 33 Although the settlements are characterized by the extreme deprivation and challenges described above, many people are drawn to them from elsewhere in Kenya, because of their proximity to the capital's center and availability of low-cost housing, which has led to their rapid growth. The two study sites have many commonalities, although there are marked differences between them. Korogocho-one of the city's most congested slums-is home to residents who have lived there for years. On the other hand, Viwandani, which is located in the city's industrial area, attracts a youthful, highly mobile migrant population seeking employment in local industry.
Data and Sample
We used data from the Transition to Adulthood study, which investigated protective and risk factors of youth aged 12-24 in Korogocho and Viwandani, and how such factors influence young people's transition to adulthood. The study design has been described elsewhere. 39, 40 Briefly, the study was nested in the Nairobi Urban Health and Demographic Surveillance System (NUHDSS), a longituThis article, therefore, seeks to contribute to the scant literature on young adolescents in Sub-Saharan Africa by examining the transition to first sex among males and females aged 12-16 living in two informal settlements, or slums, in Kenya's capital city of Nairobi. Living in a slum is a threat to young people's development, as it increases their risk of HIV infection, risky sexual behaviors, early childbearing, and other adverse sexual and reproductive health outcomes. 12, 18, 19 It is important to have a better understanding of young adolescents' sexual behavior to inform policies and programs designed to improve sexual and reproductive health outcomes. Using a modified version of the protection-risk conceptual framework developed by Jessor et al., [20] [21] [22] [23] [24] we examine factors associated with sexual debut among young adolescents living in such deprived environments. Unlike previous research, this study uses longitudinal data, which allows us to control for temporal ordering. Data collected at baseline are used to explain events that occurred by the subsequent wave. Much of the existing literature on factors that influence sexual behaviors among youth in Sub-Saharan Africa is based on a demographic or health point of view. In addition, we use a psychological and developmental perspective that accounts for a wide range of individual, family and behavioral variables.
THEOrETical fraMEwOrk
Our conceptual framework stems from the paradigm that, during adolescent development, events that mark the transition to adulthood-including initiating sexual intercourse, getting a job and having children-are tolerated at older ages, but socially proscribed at earlier ages. The experience of these events at early ages is, therefore, seen as a departure from social norms, and could be considered problem behavior. Jessor et al. [20] [21] [22] [23] [24] developed the Problem Behavior Theory, which provides a comprehensive framework to explain behaviors such as drug use, alcohol abuse, delinquency and early sexual debut in the United States.
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The theory posits that two groups of common psychosocial root causes drive engagement in problem behaviors. Protective factors are negatively associated with problem behaviors, because they provide models or a supportive environment for conventional behavior and controls against problem behavior. Risk factors, on the other hand, increase the chances of engaging in problem behaviors, and include models for unconventional behavior, 22, 23, [25] [26] [27] opportunities for deviant behavior, and greater personal vulnerability to engaging in unconventional behavior. So far, the framework has been successfully applied and adapted to explain a wide range of deviant behaviors among adolescents in various contexts and subgroups beyond the United States, where it was developed. [28] [29] [30] The Problem
Behavior Theory has been shown to account for significant portions of variance in problem behavior among adolescents in the United States and elsewhere. 22, 23, 25, 27, 31 Given the adverse health, social and economic consequences ascribed to sexual debut as a young adolescent, we posit internal consistency was assessed using alpha reliability (Kuder-Richardson Formula 20 for dichotomous variables and Cronbach's alpha reliability coefficients for others).
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As most of the scaled variables did not follow a normal distribution and were in some cases highly skewed, they were grouped using appropriate cut points. Categorization also allowed a dummy category to be created when measures were not applicable for some respondents, for example "no guardian" for the family supervision measure. The first psychosocial measure-delinquent behaviorwas created from questions asking how many times in the four months prior to the survey respondents had engaged in certain activities (e.g., started a fight with a peer, took or tried to take something that belongs to someone else, delivered or sold drugs or alcohol). Response options were "never," "once" or "more than once"; Cronbach's alphas were 0.67 for males and 0.59 for females. A measure of family supervision was based on respondents' perception of how often their parents or guardians know about such things as where and with whom they spend time, and how they spend their money (1="never know" to 3="always know"); Cronbach's alphas for males and females were 0.87 and 0.84, respectively. Religiosity was based on four questions about the importance of God, prayer, and religious teachings and beliefs (1="not important" to 4="very important"); Cronbach's alphas were 0.77 for males and 0.74 for females. A personal aspirations measure was created from questions asking how important respondents believed it is to finish secondary school, go to university and have a good job (1="not important" to 4="very important"); Cronbach's alphas were 0.71 for males and 0.74 for females. Parental support was based on six questions, such as "How often does your father/father figure teach you things you didn't know?" and "How often does your mother/mother figure try to help you when you need something?" (1="never" to 5="all the time"); Cronbach's alphas for males and females were 0.63 and 0.58, respectively. A categorical measure of sibling risk behavior was created from dichotomous questions of whether respondents' siblings had ever had premarital sex, smoked cigarettes, or used alcohol or drugs. Family dysfunction was measured by six dichotomous questions, such as "In the past three months has your family/household suffered because your parent(s)/guardian(s) were out of a job?" and "Has a parent or other adult living in your home ever hit you hard enough to cause injury?" (Kuder-Richardson Formula 20 coefficients, 0.63 for males and females). A self-esteem measure was based on five questions asking respondents their perceptions about how well they get along with peers and live up to others' expectations of them, how able they are to do well in school, how attractive they are and how satisfied they are with themselves overall.* Response options were on a four-point scale that ranged from "very" to "not at all"; Cronbach's alphas were 0.62 for males and 0.61 for females. Finally, social participation was measured by whether respondents belonged to such groups as a religious club, sports team or choir.
dinal platform set up in 2002 by the African Population and Health Research Center to collect and monitor health and demographic data from residents living in the two settlements. A sample of youth aged 12-22 were randomly selected for interview from NUHDSS household records. All respondents gave signed or verbal consent before being interviewed; consent was required from a parent or guardian for youth aged 12-17. Ethical clearance for the study was obtained from the Kenya Medical Research Institute's ethical review board.
Overall, 4,058 young people were interviewed during the survey's first wave, conducted between October 2007 and June 2008, and 2,674 adolescents were interviewed during the second wave, conducted between March and August, 2009. Time between interviews ranged from 0.8 to 1.8 years.
In both waves, participants were surveyed in their homes by trained interviewers using a fully structured instrument; interviews were conducted in Swahili, the common language in the settlements. Questions were social, demographic and psychosocial in nature, and related to key markers of transition to adulthood, such as schooling, employment, sexual intercourse, marriage and parenthood.
Measures
Our outcome-early sexual debut-measured respondents' reporting at Wave 1 that they had never had sex and then their reporting at Wave 2 that they had had sex. We defined early sex as intercourse before age 18-the age of legal adulthood in Kenya. This cutoff also takes into account the median age at first sex, which on the basis of data from the 2008-2009 Kenyan Demographic and Health Survey 41 and preliminary analyses of the timing of first sex in the Transition to Adulthood study is approximately 18 years. Consequently, by restricting our sample to the group of sexually inexperienced youth aged 12-16 at Wave 1, we were able to capture those who first had sex between waves, when they were aged 13-17.
We included several social and demographic variables, all captured at Wave 1. Age was measured as a continuous variable; sex, settlement of residence and Muslim religion were dichotomous variables. School attendance was a categorical variable with response options "always in school," "dropped out," "restarted" and "never in school." Also included were questions on whether the respondent had a mother or father figure in his or her life.
In addition, nine psychosocial measures were constructed on the basis of Jessor's theoretical framework separately and assessed. One variable-parental support-was not associated with sexual debut, and was not included in the adjusted models because of problems of collinearity. Models were run with social and demographic variables and all other psychosocial variables separately before a final adjusted model with all variables was run.
Forced or coercive sex may play a role in early sexual debut among females. Thus, we repeated our analyses among only the young women in our sample who had been willing at first sex. In addition, in the absence of accurate information on the dates of school discontinuation and sexual debut, an association between school attendance and sexual debut would be causally ambiguous, insofar as sexual experience may result in pregnancy and forced school dropout. To examine this more closely, we conducted analyses among all females, excluding those who reported becoming pregnant between waves.
rESUlTS Among the overall sample of young adolescents, more than half of males and females were from the Viwandani slum (56% and 53%, respectively; Table 1 ). The vast majority were not Muslim (84% and 87%) and had always attended school (83% and 84%). Virtually all youth (98%) Several measures of peer influence were included: whether respondents knew if any close friends had been kissed, had been fondled or had had sex, and whether friends approved of drugs or alcohol. In an exploratory analysis, however, these measures were not found to be associated with early first sex and were excluded from the main analysis.
Analysis
For our analyses, we restricted the sample to sexually inexperienced youth aged 12-16 at Wave 1 who also completed an interview at Wave 2. Of the 1,894 adolescents aged 12-16 interviewed at Wave 1, 1,754 reported never having had sexual intercourse. Seventy percent (638 males and 591 females) were reinterviewed at Wave 2; non-Muslims, youth not in school and females who had experienced family dysfunction were less likely to be reinterviewed, but in other regards, loss to follow-up did not significantly affect sample composition.
All analyses were stratified by sex and conducted using Stata 11.1. We used multivariable logistic regression analyses to investigate associations between early sexual debut and social, demographic and psychosocial variables. Crude odd ratios were calculated for individual variables Notes: ref=reference group. na=not applicable. Percentages may not add to 100.0 because of rounding. Religiosity measures respondents' perception of the importance of God, prayer, and religious teachings and beliefs. Personal aspirations measures respondents' perception of the importance of their finishing secondary school, going to university and having a good job. Self-esteem measures respondents' feelings of how well they get along with peers and live up to others' expectations of them, how able they are to do well in school, how attractive they are and how satisfied they are with themselves overall. the majority (79%) of males had younger or same-aged partners. The most commonly reported reason for first sex among males and females was "natural feeling" (77% and 72%, respectively); the next most common reason among young men was peer pressure (13%) and among young women was having been forced (15%). Eighteen percent of females were not at all willing at first sex; the proportion among males was 2%. Three in five young people reported using no method of protection at first sex.
In the unadjusted logistic regression models for males, most variables were found to be associated with early sexual debut at at least the 90% confidence level (Table  3) : age, Muslim religion, school attendance, presence of a father figure, family supervision, religiosity, personal aspirations, sibling risk behavior, family dysfunction and social participation. In the final adjusted model, several factors other than age were positively associated with early sexual debut. Young men who had permanently dropped out of school and those who had never attended were more likely than those who had always attended school to have initiated first sex between waves (odds ratios, 6.9 and 8.6, respectively). In addition, males who reported not having a guardian had greater odds of sexual debut than those who reported that their parents or guardians always knew about their activities (10.1). Young men from families with severe dysfunction had greater odds of sexual debut than did those from families with low dysfunction (2.8). However, having medium or low self-esteem and belonging to at least one social group were each negatively associated with initiating sex (0.4 each).
For females, age, Muslim religion, school attendance, presence of a mother figure, delinquent behavior, family supervision, personal aspirations, sibling risk behavior and family dysfunction were associated with early sexual debut at the 90% confidence level (Table 3 ). In the final adjusted model, having permanently dropped out of school and not having ever attended school were strongly and positively associated with initiating sex among young women (odds ratios, 21.8 and 39.4, respectively). In addition, females who reported that their personal aspirations were not very important or that their family had high dysfunction also had elevated odds of sexual debut (10.4 and 5.7, respectively). Surprisingly, women who did not have high self-esteem were less likely than those who did to experience early sexual debut (0.3). Associations between early sexual debut and Muslim religion, family supervision and religiosity were only marginally significant.
In our additional analyses among young women who reported being willing at first sex, the results were similar to the overall model, with two exceptions (not shown). Young women with siblings who smoked or had had sex were more likely than those with siblings who had not engaged in such behaviors to have initiated sex (odds ratio, 4.3; 95% confidence interval, 1.1-16.7). In addition, age was not significant. In our analyses excluding women who had become pregnant between waves, the results were also similar to the overall model, except that the odds of sexual had someone like a mother in their life, whereas fewer (78-80%) had someone like a father. Half of males and 64% of females had not engaged in delinquent behaviors in the previous four months. When asked how often their parents or guardians know how they spend their time and money, 28% of males said always, 58% sometimes and 14% never; for females, the proportions were 39%, 56% and 5%. Religiosity was high, as were personal aspirations, with 78-95% of youth reporting religion and aspirations as being important or very important. Two-thirds of youth (66% of males and 68% of females) did not have a sibling who engaged in risk behaviors; 59-61% reported low family dysfunction. Just over half of males and females reported having high self-esteem (51% and 53%). Social participation was common: Eighty-three percent of males and 79% of females reported belonging to at least one social group, and 45% reported belonging to two or more (not shown).
Between Waves 1 and 2, 53 males and 39 females initiated sexual intercourse. Among the young women, 10 had gotten married or begun cohabiting, and 18 had become pregnant. Eighty-seven percent each of males and females reported that their first sexual partner was a noncohabiting boyfriend or girlfriend ( Table 2 ). The vast majority (85%) of females had partners who were older, whereas Religiosity measures respondents' perception of the importance of God, prayer, and religious teachings and beliefs. Personal aspirations measures respondents' perception of the importance of their finishing secondary school, going to university and having a good job. Self-esteem measures respondents' feelings of how well they get along with peers and live up to others' expectations of them, how able they are to do well in school, how attractive they are and how satisfied they are with themselves overall.
role models and social networks that encourage conventional or positive social behaviors. 9,50 The nonsignificant finding among females is puzzling and needs to be further investigated. Even so, efforts to curb early sexual debut among young adolescents living in resource-poor and high-risk settings might have success by increasing participation in such social activities. Our most surprising result was the association in the adjusted model (but not the unadjusted one) between self-esteem and early sexual debut among females, as well as males. It appears that adolescents who perceived themselves to be attractive and were the most socially confident were more likely than others to become sexually active at an early age. This is surprising, as one would expect young women with high self-esteem to be in control and able to make healthy choices in terms of their sexual behaviorand thus able to resist the pressures to engage in early sex. For males, this situation could be related to the fact that their sexual prowess is often socially endorsed. Therefore, those with high self-esteem might be more likely to "take advantage" of this endorsement and initiate sex as early as they can.
The most important finding, perhaps, is that school appears to protect both males and females against early sexual debut. Previous studies conducted in several SubSaharan African countries have shown that young people enrolled in school are less likely than those not in school to report sexual activity.
46,51,52 It could be argued that the association of early sexual debut with having never been in school or having dropped out among young women may reflect greater dropout rates due to pregnancy and underrepresentation of sexually experienced females. Yet, even when we excluded young women who became pregnant between waves, these variables were associated. Efforts to increase access to quality schools for all children and to reduce dropouts may, therefore, have direct or indirect effects on improving health outcomes. Indeed, one recent study in rural Zimbabwe provides modest support for the hypothesis that schooling protects against HIV infection.
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Limitations
Findings from this study should be interpreted in light of several limitations. First, we could not control for potential confounding variables that may jointly influence some of the independent variables and early sexual debut, as they were not collected during the survey. Another limitation is the loss to follow-up between waves, which reduced sample size; however, apart from a higher rate of follow-up among Muslims and, for males, a lower rate of follow-up among those not currently in school, those followed up appeared to be similar to those who were not followed up. We would expect this not to have a significant effect on our analysis. In addition, the study relied on self-reported information on sexual debut, which is subject to bias. Also, only a small number of respondents reported first sexual intercourse between waves, which resulted in lower precision and explains the wide confidence intervals observed debut among those who had permanently dropped out of school were lower (8.7); the odds of sexual debut among those who had never attended school were the same.
DiScUSSiON
Early sexual debut exposes adolescents to numerous negative sexual and reproductive health outcomes that can impair positive development. 4, 5, 9 Although the drivers of sexual behavior among older adolescents and young adults have been widely studied in Sub-Saharan Africa, there is a dearth of information on sexual behavior among very young adolescents. To our knowledge, this study is the first to examine a wide range of social, demographic and psychosocial predictors of sexual debut among 12-16-year-olds using a prospective design and, therefore, it advances the literature on sexual behavior among young adolescents. Overall, we found that the factors associated with early sexual debut within the high-risk environment of the slums appear to be similar to those in more favorable settings. For example, severe family dysfunction was a predictor of sexual debut for males and females. Previous studies in the United States have shown that women who experience severe family dysfunction or adverse life experiences are more likely than others to initiate sexual intercourse by age 15. 44 Also, our finding that 15% of females reported force as the dominant reason for first sex is similar to the finding that 14% of young women in Uganda had been coerced at their first sexual experience. 42 Sexual coercion and family dysfunction are likely to be underreported in surveys.
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Among males only, lack of parental supervision was a predictor of early sexual debut. Previous studies have shown that parental monitoring is associated with a delay in first sex. [46] [47] [48] It is unclear whether there are programs that work best to increase parental involvement in reducing risk behaviors among adolescents. Religion, religiosity and aspirations were marginal predictors of early sexual debut among females only, which can be explained by genderspecific moral codes and the fact that females have potentially more to lose from engagement in sexual relationships. The influence of religiosity is consistent with findings from the United States. 49 The impact of young women's aspirations for schooling and employment has potentially important policy implications. Policies and programs that encourage such aspirations and provide better employment opportunities for females are likely to reduce early sexual debut. Social participation was negatively associated with early sexual debut among males, but was not associated with debut timing among females. In this population, the vast majority of adolescents reported involvement with at least one group, and almost half reported involvement with two or more. Participation in largely secular communal activities has been little studied in developing countries; however, the literature suggests that such activity is protective against behaviors such as substance use, early sexual behavior and delinquency, by providing exposure to positive (2007) (2008) (OR, 6, 9 et 21, 8, respectivement) , à l'absence totale de scolarisation (8,6 et 39,4) 
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